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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide metallic superfine particles a combined metallic 
superfine particles, which are capable of being applied for various field of research and industry 
and are pure, uniformly sized and powdery, and inorganic and high molecular materials having 
the metallic superfine particles and the combined metallic superfine particles present in the 
inside and on the surface. 

SOLUTION: The metallic superfine particles and the combined superfine particles are obtained 
by allowing at least one or more kinds of transition metal ions to react with an organic 
compound having an ethylene group and/or acetylene group such as an acetylene glycol based 
nonionic surfactant in solution (a solvent is water and an organic compound) or in an inorganic 
and a high molecular matrix and on the surface of them. The acetylene glycol based nonionic 
surfactant is desirably a,a -[2,4,7,9-tetramethyl-5-undecene-4,7-diyl]bis[cD~ hydroxy- 
polyoxyethylene]. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process of the ultra-fine particle characterized by making at least one kind or two 
kinds or more of transition-metals ion, and the nonionic surfactant which has ethylene and/or an 
acetylenic group react in a solution (for a solvent to be water and an organic compound). 
[Claim 2] The process of the ultra-fine particle according to claim 1 obtained by performing a 
reaction on this matrix front face in a matrix. 

[Claim 3] The process of the ultra-fine particle according to claim 2 which is the giant-molecule 
matrix produced considering what was chosen from the group which a matrix becomes from 
polyethylene, polypropylene, polystyrene, a polycarbonate, polyester, a polyamide, polyimide, poly 
vinyl alcohol, polyvinyl chloride, a fluororesin, a cellulose system giant molecule, a polyvinylidene 
chloride, aromatic polyamide, aromatic polyimide, ion exchange resin (Nafion etc.), the alginate of 
naturally-ocurring polymers, hyaluronate, an agar, and gelatin as a raw material. 
[Claim 4] The process of the ultra-fine particle according to claim 2 which is the inorganic matrix 
produced considering what was chosen from the group which a matrix becomes from a silica 
(quartz), new glass, glass, a porous glass bead, the ceramics, a zeolite, a semi-conductor, 
earthenware, and clay as a raw material. 

[Claim 5] Transition-metals ion A scandium group element (Sc, Y, La Ac), A titanium group 
element (Ti, Zr, Hf), a vanadium group element (V, Nb, Ta), A chromium group element (Cr, Mo, 
W), a manganese group element (Mn, Tc, Re), The process of the ultra-fine particle according to 
claim 1 chosen from the group which consists of iron family elements (Fe, Ru, Os), a cobalt 
group element (Co, Rh, Ir), a nickel group element (nickel, Pd, Pt), and copper family elements 
(Cu, Ag, Au). 

[Claim 6] The process of the ultra-fine particle according to claim 1 whose nonionic surfactant is 
an acetylene glycol system nonionic surfactant. 

[Claim 7] The process of the ultra-fine particle according to claim 6 whose acetylene glycol 
system nonionic surfactant is an alpha and alpha -[2.4.7.9-tetramethyl-5-undecene-4.7-deal] 
screw [an omega-hide ROKISHI-polyoxyethylene]. 

[Claim 8] The ultra-fine particle obtained by making at least one kind or two kinds or more of 
transition-metals ion, and the nonionic surfactant which has ethylene and/or an acetylenic group 
react in a solution (for a solvent to be water and an organic compound). 

[Claim 9] The ultra-fine particle according to claim 8 obtained by performing a reaction on this 
matrix front face in a matrix. 

[Claim 10] The ultra-fine particle according to claim 9 which is the giant-molecule matrix 
produced considering what was chosen from the group which a matrix becomes from 
polyethylene, polypropylene, polystyrene, a polycarbonate, polyester, a polyamide, polyimide, poly 
vinyl alcohol, polyvinyl chloride, a fluororesin, a cellulose system giant molecule, a polyvinylidene 
chloride, aromatic polyamide, aromatic polyimide, ion exchange resin (Nafion etc.), the alginate of 
naturally-ocurring polymers, hyaluronate, an agar, and gelatin as a raw material. 
[Claim 1 1] The ultra-fine particle according to claim 9 which is the inorganic matrix produced 
considering what was chosen from the group which a matrix becomes from a silica (quartz), new 
glass, glass, a porous glass bead, the ceramics, a zeolite, a semi-conductor, earthenware, and 
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clay as a raw material. 

[Claim 12] Transition-metals ion A scandium group element (Sc, Y, La Ac), A titanium group 
element (Ti, Zr, Hf), a vanadium group element (V, Nb, Ta), A chromium group element (Cr, Mo, 
W), a manganese group element (Mn, Tc, Re), The ultra-fine particle according to claim 8 chosen 
from the group which consists of iron family elements (Fe, Ru, Os), a cobalt group element (Co, 
Rh, Ir), a nickel group element (nickel, Pd, Pt), and copper family elements (Cu, Ag, Au). 
[Claim 13] The ultra-fine particle according to claim 8 whose nonionic surfactant is an acetylene 
glycol system nonionic surfactant. 

[Claim 14] The ultra-fine particle according to claim 13 whose acetylene glycol system nonionic 
surfactant is an alpha and alpha-[2.4.7.9-tetramethyl-5-undecene-4.7-deal] screw [an omega- 
hide ROKISHI-polyoxyethylene]. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the process of the ultra-fine particle in which 

application by various technical fields is possible, and this ultraHlne particle. 

[0002] 

[Description of the Prior Art] Since we show the unique physical phenomenon which is not 
experienced daily according to the increment in surface area, or the quantum effectiveness, the 
ultrafine particle of nano meter size with the very small particle of each attracts attention very 
much as one of the new materials. Since especially the metal which consists of the aggregate of 
a transition-metals atom or a transition-metals oxide molecule or a metallic-oxide ultrafine 
particle has a property as metals, such as electrical conductivity and thermal conductivity, and 
also has the nonlinearity of light, the catalyst effectiveness, disinfection, a germicidal action, etc., 
it is widely applied to an electronic ingredient, an optical material, the ceramics (ceramic 
industry), a catalyst, medicine, the food field, etc. Moreover, two or more kinds It consists of the 
aggregate of a transition-metals atom or a transition-metals oxide molecule, and while the 
compound metal or compound metallic-oxide ultrafine particle which builds an alloy not only 
emphasizes and shows the property of each ultra-fine particle, but produces a completely new 
physical phenomenon, providing the electrical and electric equipment, the MAG, and optical 
relation with a very minute device is expected. 

[0003] Considering the application to various technical fields, such as electronic industry, the 
chemical industry, a ceramic industry, medicine, and the food field, in an ultra-fine particle, to be 
the ultra-fine particle of the purity which does not almost have an impurity, and the particle size 
of homogeneity is demanded. 

[0004] A conventional ultra-fine particle or a conventional compound metallic-oxide ultrafine 
particle (it consists of the aggregate of two or more kinds of transition-metals atoms, or a 
transition-metals oxide molecule) The compound metal which builds an alloy, or a compound 
metallic-oxide ultrafine particle (on^these specifications) as the process which bundles these up 
and is called an "ultra-fine particle" — (1) The approach of grinding a solid-state-like metal or a 
metallic oxide physically, and (2) There are the two approaches of approach ** made to 
condense after oxidizing in the metallic-oxide molecule after returning a metal ion to a metal 
atom. 

[0005] (1) needs immense costs using large-scale and special equipment. Although the thing in 
the condition that the ultra-fine particle and the compound ultra-fine particle distributed 
underwater (usually called "metal colloid") is obtained, (2) In order to maintain metal colloid to 
long duration stability underwater, without making condensation and a precipitate phenomenon 
cause The medium of that concentration of an ultra-fine particle must be rarefied and suitable 
protective agents, such as protein and a macromolecule, must be added in a solution and metal 
colloid is water. Since matter, such as protein and a macromolecule, is added, concentration and 
disintegration of the metal colloidal solution have troubles, such as being very difficultly next to 
impossible. Furthermore, when manufacturing a compound ultra-fine particle among ultra-fine 
particles, it is almost impossible for it to be gradual, to be necessary to heat on the way, and to 
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be easy to produce condensation and precipitate at a conventional method, etc. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, this invention makes it a technical problem 
to offer the ultra-fine particle of the shape of powder of pure and uniform magnitude in which 
the application to various industrial fields, such as electronic industry, the chemical industry, a 
ceramic industry, medicine, and the food field, is possible. 
[0007] 

[Means for Solving the Problem] In order that this invention persons may solve the above- 
mentioned technical problem, as a result of inquiring wholeheartedly, in an organic solvent If 
transition-metals ion and the nonionic surfactant which has ethylene or an acetylenic group are 
made to react After transition-metals ion and a nonionic surfactant reacting and forming a 
complex, it returns or oxidizes, and becomes a metal atom or a metallic-oxide molecule, these 
meet, and an ultra-fine particle is formed, Moreover, by making the reaction of transition-metals 
ion and a nonionic surfactant perform in a matrix It is possible in an ultra-fine particle 
homogeneity or to make it deviate and to make it distribute in a matrix, or from the various 
transition-metals ion which lives together forming a nonionic surfactant and a complex on the 
front face of a matrix in a solution and a matrix A header and this invention were completed for 
it being possible to make the compound ultra-fine particle which shows the structure where 
) various metal atoms are intermingled, and the structure of the shape of a layer which was order 
form. 

[0008] This invention namely, in (1) solution (a solvent is water and an organic compound) The 
process of the ultra-fine particle characterized by making at least one kind or two kinds or more 
of transition-metals ion, and the nonionic surfactant which has ethylene and/or an acetylenic 
group react, (2) The process of the ultra-fine particle of (1) obtained by performing a reaction on 
this matrix front face in a matrix, (3) A matrix Polyethylene, polypropylene, polystyrene, A 
polycarbonate, polyester, a polyamide, polyimide, poly vinyl alcohol, Polyvinyl chloride, a 
fluororesin, a cellulose system giant molecule, a polyvinylidene chloride, Aromatic polyamide, 
aromatic polyimide, ion exchange resin (Nafiop), The alginate of naturally-ocurring polymers, 
hyaluronate, an agar, and the process of the ultra-fine particle of (2) which is the macromolecule 
matrix produced considering what was chosen from the group which consists of gelatin as a raw 
material, (4) A matrix A silica (quartz), new glass, glass, a porous glass bead, The process of the 
ultra-fine particle of (2) which is the inorganic matrix produced considering what was chosen 
from the group which consists of the ceramics, a zeolite, a semi-conductor, earthenware, and 
clay as a raw material, (5) Transition-metals ion Scandium group element (Sc, Y, La Ac), A 
titanium group element (Ti, Zr, Hf), a vanadium group element (V, Nb, Ta), A chromium group 
) element (Cr, Mo, W), a manganese group element (Mn, Tc, Re), Iron family elements (Fe, Ru, Os), 
a cobalt group elementXCo^Rh, Ir), The process of the ultra-fine. particle of (1) chosen from the 
group which consists of a nickel group element (nickel, Pd, Pt) and copper family elements (Cu, 
Ag, Au), (6) The process of the ultra-fine particle of (1) whose a nonionic surfactant is an 
acetylene glycol system nonionic surfactant, (7) The process of the ultra-fine particle of (6) 
whose an acetylene glycol system nonionic surfactant is an alpha and alpha'-[2.4.7.9- 
tetramethyl-5-undecene-4.7-deal] screw [an omega-hide ROKISHI-polyoxyethylene], (8) In a 
solution (a solvent is water and an organic compound), at least one kind or two kinds or more of 
transition-metals ion, The ultra-fine particle obtained by making the nonionic surfactant which 
has ethylene and/or an acetylenic group react, (9) The ultra^fine particle of (8) obtained by 
performing a reaction on this matrix front face in a matrix, (10) A matrix Polyethylene, 
polypropylene, polystyrene, A polycarbonate, polyester, a polyamide, polyimide, poly vinyl alcohol. 
Polyvinyl chloride, a fluororesin, a cellulose system giant molecule, a polyvinylidene chloride, 
Aromatic polyamide, aromatic polyimide, ion exchange resin (Nafion), The alginate of naturally- 
ocurring polymers, hyaluronate, an agar, and the ultra-fine particle of (9) which is the 
macromolecule matrix produced considering what was chosen from the group which consists of 
gelatin as a raw material, (1 1) A matrix A silica (quartz), new glass, glass, a porous glass bead, 
The ultra-fine particle of (9) which is the inorganic matrix produced considering what was chosen 
from the group which consists of the ceramics, a zeolite, a semi-conductor, earthenware, and 
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clay as a raw material, (12) Transition-metals ion Scandium group element (Sc, Y f La Ac), A 
titanium group element (Ti, Zr, Hf) f a vanadium group element (V, Nb, Ta), A chromium group 
element (Cr, Mo, W), a manganese group element (Mn, Tc, Re), Iron family elements (Fe, Ru, Os), 
a cobalt group element (Co, Rh, Ir), The ultra-fine particle of (8) chosen from the group which 
consists of a nickel group element (nickel, Pd, Pt) and copper family elements (Cu, Ag, Au), (13) 
The ultra-fine particle of (8) whose a nonionic surfactant is an acetylene glycol system nonionic 
surfactant, (14) An acetylene glycol system nonionic surfactant is related with the ultra-fine 
particle of (13) which is an alpha and alpha'-[2.4.7.9-tetramethyl-5-undecene-4.7-deal] screw 
[an omega-hide ROKISHI-polyoxyethylene]. 
[0009] 

[Embodiment of the Invention] Since the factor of ultra-fine particle formation is transition- 
metals ion, ethylene, or complexing by the reaction with an acetylenic group, even when two or 
more kinds of transition-metals ion which forms a complex lives together, the compound ultra- 
fine particle in which a metal ion is returned to a metal atom, consequently various metal atoms 
are intermingled, and the compound ultra-fine particle which shows the structure of the shape of 
a layer which was order are formed. 

[0010] The concentration of the nonionic surfactant containing ethylene or an acetylenic group 
From being 30 or more times compared with the concentration of transition-metals ion, and the 
oxyethylene chain existing around an ultra-fine particle as a protective agent which prevents 
condensation of an ultrafine particle If the second transition-metals ion is added after the first 
ultra-fine particle is formed on the interior and the front face of the inside of a solution, or a 
macromolecule matrix, the second ultra-fine particle is not only newly made, but the layer of the 
second metal atom will be formed in the front face of the first ultra-fine particle. One by one, if 
the third and fourth transition-metals ion is added, the layer of the third and fourth metal atom 
will be formed, and the compound ultra-fine particle which has the layer structure is formed. 
[001 1] In formation of an ultra-fine particle when transition element ion and the nonionic 
surfactant containing ethylene or an acetylenic group live together in a solution (a solvent is 
water and an organic compound), ethylene and an acetylenic group have played the important 
role. Especially the acetylene glycol system nonionic surfactant that has both an acetylenic 
group and an oxyethylene chain in intramolecular is very useful in the point that an ultra-fine 
particle can be formed of fewer components. As for an ultra-fine particle being formed and the 
number of components saying [ 2 (two components of a metal ion and a surfactant) ], the 
medium enabled manufacture of the ultra-fine particle of the shape of an ultra-fine particle also 
with a thick organic solvent, and powder considered to be impossible on problems — it is further 
hard to carry out disintegration — until now. 

[0012] Also on its front face in various matrices, the ultra-fine particle was formed and that an 
ultra-fine particle is made from the two above-mentioned component enabled manufacture of a 
powder-like ultra-fine particle also by the process using a matrix. That is, in 1 polymeric 
materials, a macromolecule matrix is made and fabricated, after adding beforehand the ultra-fine 
particle produced by the approach of this invention. In this case, the amount of the ultra-fine 
particle in a macromolecule matrix is adjusted with an addition. The ultra-fine particle is 
distributed to homogeneity in a macromolecule matrix. 2) Moreover, an ultra-fine particle can 
also be made to form in the macromolecule matrix produced beforehand. Formation temperature, 
concentration, the magnitude of the mesh of a matrix, etc. control the particle size of an ultra- 
fine particle. In this case, it is possible to change distribution of the ultra-fine particle in the 
inside of a macromolecule matrix, and this is also one of the main descriptions of this invention. 
After producing the macromolecule matrix which the ultra-fine particle distributed by two 
approaches above, if a macromolecule is removed, a powder-like ultra-fine particle will be 
obtained. 

[0013] The ultra-fine particle formed in already fabricated minerals, such as a silica and glass, or 
a poly membrane stops into the film as it is, and does not come out from the film by washing, 
desiccation, etc. However, when minerals and the poly membrane which the ultra-fine particle is 
distributing in electric field are left, the distributed condition of the ultra-fine particle in the 
inside of the film is influenced in the magnitude and the direction of electric field. This is 
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considered with since the ultra-fine particle has a charge. Since the counter ion of the 
transition-metals ion of a raw material exists in the perimeter of the transition-metals atom 
aggregate, the charge of an ultra-fine particle is the same as the charge of a counter ion, and 
the value can be quantified by electrokinetic-potential measurement of an ultra-fine particle. 
Therefore, ionic conduction of the ultra-flne particle is carried out by electric field into inorganic 
or a poly membrane, and distribution of the ultra-fine particle in the inside of the film is 
controlled, and becomes applicable to a paper battery, a capacitor, etc. which were lightweight- 
ized. 

[0014] All transition-metals elements are targetted for the transition-metals ion used for this 
invention. Namely, a scandium group element (Sc, Y, La Ac), a titanium group element (Ti, Zr, Hf), 
A vanadium group element (V, Nb, Ta), a chromium group element (Cr, Mo, W), A manganese 
group element (Mn, Tc, Re), iron family elements (Fe, Ru, Os), a cobalt group element (Co, Rh, Ir), 
a nickel group element (nickel, Pd, Pt), and copper family elements (Cu, Ag, Au) are included by 
this invention. 

[0015] As a nonionic surfactant containing ethylene and/or an acetylenic group, since the 
acetylene glycol system nonionic surfactant it has a nonionic surfactant and an acetylenic group 
and two oxyethylene chains in intramolecular acts as the reducing agent or oxidizer of 
transition-metals ion and has the operation as a protective agent of the metal colloid generated, 
") it is very useful to this invention. For example, especially the alpha and alpha'-[2.4.7.9- 

tetramethyl-5-undecene-4.7-deal] screw [an omega-hide ROKISHI-polyoxy ethylene] is suitable 
for this invention. 

[001 6] What offers the location where transition-metals ion and the organic compound molecule 
containing ethylene or an acetylenic group meet as a matrix of ultra-fine particle formation is 
chosen. Therefore, inorganic [ to which transition-metals ion and the organic compound molecule 
containing ethylene or an acetylenic group can move the inside of a mesh freely ], or a 
macromolecule matrix can be used. 

[0017] As a macromolecule matrix, a quartz, the very thin film which exists on glass or a silicon 
substrate surface, a thin film (film), liquid membrane (gel film), the film, gel, fiber, a hollow fiber, 
yarn, cloth, a nonwoven fabric, paper, etc. are mentioned. The ingredient is polyethylene, 
polypropylene, polystyrene, a polycarbonate, polyester, a polyamide, polyimide, poly vinyl alcohol, 
polyvinyl chloride, a fluororesin, a cellulose system giant molecule, a polyvinylidene chloride, 
aromatic polyamide, aromatic polyimide, ion exchange resin (Nafion etc.), the alginate of 
naturally-ocurring polymers, hyaluronate, an agar, gelatin, etc. 

[0018] There are a silica (quartz), new glass, glass, a porous glass bead, the ceramics, a zeolite, a 
semi-conductor, earthenware, clay, etc. as an inorganic matrix. In both of the back before 
) producing a matrix, an ultra-fine particle can be distributed in a matrix like the case of 
macromolecule matric.. _ 

[0019] Thus, it distributes to homogeneity in an ingredient, without [ when the ultra-fine particle 
of the shape of manufactured powder is added into an ingredient, without the ultra-fine particle 
of nano meter size changes a condition, or ] condensing and precipitating. Therefore, the 
disintegration of an ultra-fine particle made the class of ingredient which can apply an ultra-fine 
particle increase. That is, the application range of technical fields, such as the optoelectronics 
industry in an electrical machinery and apparatus, an electron, and semiconductor industry, a 
catalyst, a ceramic industry, medicine, and food, was made to expand as a new metal and a new 
metallic-oxide paste, a semiconductor material, a living thing, or a chemical sensor. Moreover, it 
is applicable to many organic synthesis reactions as a new catalyst from catalytic activity having 
become high by ultrafine particle-ization and it having become possible not to choose an 
environment by disintegration and to contribute to two or more kinds of catalytic reaction by 
compound-ization at coincidence. 

[0020] The quartz glass which distributed the golden ultrafine particle inside is capturing the 
spotlight very much as a device of an optical switch in recent years. This can be said also to 
ultra-fine particles other than gold, and will be expected as a non-linear optical material from 
now on. 

[0021] As for the compound ultra-fine particle in which two or more kinds of ultra-fine particles 
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form the layer structure by the concentric circle by using an ultra-fine particle as a nucleus, the 
matrix to which an ultra-fine particle builds the layer structure with its front face as the very 
small electrode, semi-conductor, and chemical sensor of nano meter size is also expected as a 
slightly big electrode or a semi-conductor. 

[0022] Disinfection of silver and titanium oxide and a germicidal action are reinforced by the 
increment in surface area which accompanies ultrafine particle-ization. Furthermore, since the 
action mechanisms of silver and titanium oxide differ, it is expected that silver and a titanium 
oxide compound ultra-fine particle will show large disinfection of width of face and a germicidal 
action more. Since the ultrafine particles of silver and titanium oxide are a light yellowish brown 
color and colorlessness, respectively, even if it adds to a macromolecule sheet, a sheet, a towel, 
clothes, a disposable diaper, etc., they do not have sense of incongruity, and can be applied to 
medical sites, such as a hospital. Moreover, the ultrafine particle of silver and titanium oxide is 
little, and since disinfection and a germicidal action are demonstrated, they can be exchanged 
freely, without worrying about the thing of a price. Therefore, a bedsore and prevention of a 
hospital infection (MRSA) are expected, without polluting an environment. Moreover, since there 
is little toxicity over the body, it can add to the suture of an operation. 
[0023] If hygienic goods, such as a disposable diaper, think not only of a medical site but of 
future elderly-people society, generally it will be needed and big need will be expected. That is, 
silver and a titanium oxide ultrafine particle are added to a disposable diaper, or the powder into 
which silver and titanium oxide ultrafine particle powder were put becomes very effective. 
[0024] Moreover, disinfection of silver and titanium oxide and a germicidal action are effective 
also in food preservation. If a fish, vegetables, etc. are saved on silver or the ultrafine particle of 
titanium oxide and silver, and the lap that doped the titanium oxide compound ultra-fine particle, 
those freshness can be maintained for a long time. 

[0025] In the field of medical, the golden ultrafine particle is used as a marker of an antigen- 
antibody reaction. Generally the wine red color of a golden ultrafine particle is marketed as a 
marker of good rareness and pregnancy test medicine. Moreover, since dyeing processing is not 
needed but a location can be pinpointed in electron microscope observation in 
immunohistochemistry, a golden ultrafine particle is a very effective probe. In this way, the use 
as a marker of such an antigen-antibody reaction is applicable to other ultra-fine particles other 
than gold. 

[0026] In the field of the Raman spectroscopy, silver colloid is capturing the spotlight as a probe 
of surface-enhanced-Raman-scattering measurement. According to this surface-enhanced- 
Raman-scattering phenomenon related to silver surface plasmon, since Raman-scattering 
reinforcement reinforces 10,000 or more times, identification of the functional group which exists 
in the sample solution at a minute amount is made easy. Other ultra-fine particles, such as gold 
which produces a surface plasmon phenomenon, and copper, serve as a leading probe of 
surface-enhanced-Raman-scattering measurement. 

[0027] Recently, in the field of immunochemistry and a biochemistry, intermolecular interactions, 
such as an antigen-antibody reaction and DNA-DNA, are briskly studied using the surface 
plasmon resonating method. This is based on the golden surface plasmon phenomenon. Now, as a 
golden front face, although film-like gold (gold foil) is used, a golden ultrafine particle front face 
also produces a surface plasmon phenomenon, and other ultra-fine particle front faces, such as 
silver and copper, produce a surface plasmon phenomenon. When developing this surface 
plasmon resonating method further in the future, an ultra-fine particle is ****** with possibility 
of becoming a leading probe. 

[0028] Recently, the very high compatibility of a golden front face and a thiol (- SH) is in the 
limelight. That is, the molecule embellished with the thiol is visualized by interacting with a golden 
ultrafine particle front face. The behavior of the molecule which combined the molecule which 
stuck to the golden ultrafine particle front face, or the golden ultrafine particle can be observed 
under an optical microscope or a confocal laser scanning microscope, and can be quantitatively 
evaluated from spectroscopy-measurement. Here, since a golden surface plasmon phenomenon 
involves, a small molecule can also be observed or the reinforcement of optical density can be 
measured. Moreover, since it does not involve but a big molecule like DNA is also applicable, the 
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relation between an antigen and an antibody has the advantage which can apply widely not only 
the field of physics, chemistry, and spectroscopy but fields, such as biology, immunochemistry, 
and genetics. Furthermore, it has possibility that not only a golden ultrafine particle but ultra-fine 
particles, such as silver and copper, will become the leading probe of these researches in the 
future. 

[0029] With the property of an ultra-fine particle maintained, the polymer gel and the gel film 
which distributed the ultra-fine particle inside can change magnitude and a form freely, and have 
the description which does not choose the location to be used. It is [ a contact lens with a color, 
or whenever ] applicable to with sunglasses etc. 

[0030] The WAINN red color of a golden ultrafine particle and the yellowish brown color of a 
silver ultrafine particle have charmed people with those peculiar gloss. By disintegration, staining 
of the tableware used in everyday life, clothes, accessories, sunglasses, the glass of a vehicle, a 
car body, etc. becomes very easy. 

[0031] The photocatalysis of the semi-conductor ultrafine particle which makes a titanium 
dioxide representation attracts attention as a leading technique of the environmental defecating 
method. The photocatalysis will be accelerated if a titanium dioxide is ****(ed) to a metal. 
Therefore, when the ultrafine particle of a titanium dioxide and other ultra-fine particles live 
together, a photocatalysis is accelerated and it is thought that it is useful to environmental 
) defecation. Moreover, the hydroxy radical which is one of the active oxygen occurs in the 
photoreaction of a titanium dioxide, and the optical therapy of effective cancer is expected from 
the murder operation over a cancer cell being discovered. 

[0032] Compatibility of silver is very high to an oxygen molecule. Therefore, as for inorganic and 
the macromolecule thin film which distributed the silver ultrafine particle, the application as gas 
sensors, such as oxygen, is expected. 
[0033] 

[Example] To the following Although the example of this invention is indicated, this invention is 
not restricted to these examples. 

[0034] [Example 1] silver perchlorate toluene solution 0 [ 0.1-20 ] mmol/kg, alpha which is 2ml 
and an acetylene glycol system nonionic surfactant, and an alpha -[2.4.7.9-tetramethyl-5- 
undecene-4.7-deal] screw [an omega-hide ROKISHI-polyoxyethylene] (SAFI Norian 465 (the 
following S465 is called) — ) Toluene solution made from AirProduct & Chemicals (0.02-1.5 
mol/kg, two ml) It is among a test tube, equivalent mixing was carried out, and it was left in the 
room temperature. Mixed liquor presented a yellowish brown color one day after, and the UV-VIS 
absorption spectrum and transmission electron microscope image (TEM image) showed silver 
colloidal formation. The TEM image of silver colloid is shown in drawing 1 . A black round dot is a 
) silver ultrafine particle, and a diameter is about 1 0 nm. 
[0035] By leaving _ihe toluenei solution of„the_silver; colloid .of the [example 2] example t under__ 
reduced pressure at a room temperature, it was condensed and the blackish brown silver 
ultrafine particle precipitated. When washing and desiccation were repeated for this precipitate 
with pure toluene, the powder-like silver ultrafine particle was able to be obtained. 
[0036] [Example 3] poly vinyl alcohol (PVA) Water solution (0.3-3 w/w%, four ml) A chloroauric 
acid water solution (0.2-20 mmol/kg, two ml) and S465 water solution (0.01-2 mol/kg, two ml) It 
mixed in the test tube and was left in the room temperature. After one week, mixed liquor 
presented the wine red color and showed gold colloid formation. The cast film was made from 
this mixed water solution, and the golden ultrafine particle distribution PVA thin film was 
produced. The membranous UV-VIS absorption spectrum and the transmission electron 
microscope image of a film cross section showed gold colloid formation. 
[0037] Even if it used the hydronalium oxy-PUROPIRU cellulose (HPC) water solution (2-10 
w/w%, four ml) instead of the PVA water solution of the [example 4] example 3, the golden 
ultrafine particle distribution HPC thin film was producible. 

[0038] [Example 5] After dissolving 5g PVA in mixed solvent (weight ratio is 4 to 1 ) 50 ml of 
dimethyl sulfo oxide (DMSO) and water at 100 degrees C, natural radiationnal cooling was carried 
out to the room temperature. It is ** to this solution about 50 mM chloroauric acid water 
solution and 1.5 M S465 water solution. 1ml It added. One day after, the color of a solution 
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presented the wine red color and showed gold colloid formation. Next, temperature was lowered 
to 10 degrees C, and gelation of PVA was recommended. The methanol washed the made PVA 
fnno'oi W T S swollen Wlth water ' and Produced golden ultrafine particle distribution PVA hydro gel 
L0039J They are a chloroauric acid water solution (0.1-1 mmol/kg, 10 ml) and S465 water 
solution to a PVA thin film insoluble in water to the center of [an example 6], and its both sides 
W.l 50 mmol/kg, ten ml) It has arranged, film transparency glass cell equipment was assembled 
and it was left in the room temperature. The PVA thin film presented the thin wine red color one 
day after, and the membranous UV-VIS absorption spectrum showed gold colloid formation in 
the film. Two water solutions were sometimes changed to a new water solution, and continued 
the experiment as it was. The wine red color of a PVA thin film became deep with time amount 
and the TEM image of a film cross section was able to show existence of a golden ultrafine 
particle, and was able to produce the golden ultrafine particle distribution PVA thin film This 
golden ultrafine particle distribution PVA thin film producing method has the description that it 
can adjust [ for the purpose of the magnitude of a golden ultrafine particle or distribution in the 
film J, by changing a PVA thin film, sample concentration, transparency time amount etc 
compared with an example 3. Drawjng2 , and 3 and 4 show the TEM image of a golden ultrafine 
particle d.stnbution PVA thin film cross section. The scale factor is the same. The black round 
dot exists between two black lines (the black round dot stands in a row. and there is also a place 
which has sometimes run out). Two black lines are film front faces, and the meantime is a golden 
ultrafine particle distribution PVA thin film. Therefore, this distance corresponds to thickness 
and .s about 10 m.crometers. As for the diameter, the black round dot is distributed by 3 nm to 
20 nm by the golden ultrafine particle, the sample concentration when producing these three 
kinds of film — a chloroauric acid water solution (0.2 mmol/kg) and S465 water solution (6 
mmol/kg) it is — transparency time amount — 96 hours. Drawing 2 and 3 show that the amount 
of the golden ultrafine particle in the film and distribution change by the approach of film 
transparency. Drawing 3 and 4 show that the amount and magnitude of a golden ultrafine particle 
in the film change with the property of a PVA thin film. Moreover, the scanning electron 
microscope image of a golden ultrafine particle distribution PVA thin film front face is shown in 
drawing ^ . The golden ultrafine particle (white round dot) of uniform magnitude exists in a thin 
film front face. 

[0040] Even if it used the insoluble HPC thin film for water instead of the PVA thin film of the 
Fn^TL 6 example 6 > the g° ,den ultrafine particle distribution HPC thin film was producible 
10041 J Even !f it used the PVA hydro gel film instead of the PVA thin film of the [example 8] 
rnn^i 6 ' tHe g ° ,den u,trafine Panicle distribution PVA hydro gel film was producible 
L0042J When laser light was irradiated at the golden ultrafine particle distribution PVA thin film 
produced by the approach shown in the [example 9] examples 3 and 6, the golden ultrafine 
particle d.stnbution HPC thin film produced by the approach shown in the examples 4 and 7 and 
the golden ultrafine particle distribution PVA hydro gel film produced by the approach shown in 
the examples 5 and 8, PVA or a HPC thin film was untied with heating, and the membranous 
condition disappeared. Washing and desiccation were repeatedly repeated for this in alcohol and 
the golden powder-like ultrafine particle was prepared. 

[0043] In [example 10] tetrachlorosilane. the golden ultrafine particle of the shape of powder 
manufactured in the example 9 was doped, and synthetic quartz glass was produced by the soot 
method. 

C °?. 4 nl^ Cexample 11] 1M tetramethoxy silane, 10M distilled water. 2.2M methanol, and 1M S465 
and 0.74mM aqueous ammonia were mixed, 10mM chloroauric acid was added standing and 8 
hours after in the 35-degree C oven, and the temperature up of the temperature was carried out 
from 35 degrees C to 80 degrees C over 48 hours. Gel of a wine red color was made After 
carrying out the temperature up of this at a rate of 20 degrees C/h from a room temperature to 
1050 degrees C and amounting to 1050 degrees C, when it was left for 2 hours, the silica glass 
of a wine red color, i.e., golden ultrafine particle distribution silica glass, was made 
[0045] Porous glass was used instead of the PVA thin film shown in the [example 12] example 6 
and film transparency was performed. Like the case of a PVA thin film, glass presented the wine' 
red color, and the TEM image of the cross section was able to show existence of a golden 
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ultrafine particle, and was able to produce golden ultrafine particle distribution glass. 
[0046] 50mM S465 was mixed with [example 13] 2mM chloroauric acid and 2mM silver nitrate, 
and it was left in the 60-degree C thermostat. 1 hour after, the solution was able to present 
purple and was able to form the compound ultrafine particle which consists of gold and silver 
compound colloid, i.e., gold and silver. The UV-VIS absorption spectrum of gold and silver 
compound colloid was shown in drawing 6. 

[0047] What time piled up the toluene solution of the silver ultrafine particle manufactured in the 
[example 14] example 1 on the surface of the obscured glass, and it was applied. Surface 
electric resistance changed with spreading from infinity to zero. 

[0048] Powder of a golden ultrafine particle prepared in the [example 15] example 9 (0.1 mg) It is 
a protein A water solution in 1mg (BSA) of bovine serum albumin. (0.1%, 20 ml) It added. After 
mixing and neglect, centrifugal separation was carried out and protein A-gold colloid was 
prepared. This was used as a probe of immune electron microscopy, and the primary antibody 
combined with the antigen was visualized. The TEN! image of protein A-gold colloid was shown in 
drawing 7. 

[0049] Toluene solution of a golden ultrafine particle prepared on the same conditions as the 
[example 16] example 1 (100 ml) It is titanium oxide powder to inside. (100 mg) It added and 
often mixed. It was left under reduced pressure of this toluene solution after that, and golden 
) ultrafine particle support titanium oxide was prepared. Golden ultrafine particle support titanium 
oxide (100 mg) It puts into a beaker and is the tank of the choke damp. (100ml) It was left in 
inside. When the gas in a tank was measured with the gas chromatography,, irradiating an 
incandescent light, the formic acid and the acetic acid were detected and the reduction reaction 
of the carbon dioxide by the photocatalyst was accepted. 

[0050] Powder of a golden ultrafine particle prepared in the [example 17] example 9 (0.1 mg) It 
distributed in the 2.5ml water solution at homogeneity. It is a pyridine water solution (0.1 M and 
0.1ml) here. It added and Raman scattering was measured. It is a pyridine to the 1 000cm- 1 
neighborhood. N The surface enhanced Raman scattering resulting from an interaction with gold 
was accepted. 
[0051] 

[Effect of the Invention] This invention enabled it to manufacture the ultra-fine particle of the 
shape of powder of pure and uniform magnitude made conventionally impossible by the very easy 
approach. Since this invention forms an ultra-fine particle by the very simple system, it cannot 
choose the conditions to form, i.e., a location (a solution, the completed macromolecule and an 
inorganic matrix, an incomplete macromolecule and an inorganic matrix) or temperature (from 10 
degrees C to 1 00 degrees C), but can change them according to the purpose. Moreover, in the 
) condition of having lived together in coincidence, two or more kinds of transition-metals ion can 
manufactureian .ultrarrfine: particle;. and can also; mix J:wo, or^more.nrianufactured ultra-fine . 
particles (mixed ultra-fine particle). Furthermore, manufacturing an ultra-fine particle with one 
transition element ion, another transition-metals ion can be made to be able to live together 
gradually, and the ultra-fine particle of multilayer structure, such as platinum / silver / gold, can 
also be manufactured. As for such an ultra-fine particle, the application to a paste, a semi- 
conductor, a chemical sensor, etc. is expected. 
[0052] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The transmission electron microscope image (TEM image) of the silver colloid 
produced in the example 1 is shown. 

[Drawing 2 ] The TEM image of the sectional view of the golden ultrafine particle distribution poly 
vinyl alcohol thin film (PVA thin film) produced in the example 6 is shown 
) ienpipgjy The TEM image of the sectional view of the golden ultrafine particle distribution poly 
vinyl alcohol thin film (PVA thin film) similarly produced in the example 6 is shown 
L^mg AI The TEM image of the sectional view of the golden ultrafine particle distribution poly 
vinyl alcohol thin film (PVA thin film) similarly produced in the example 6 is shown 
.Drawing 5] The TEM image of the sectional view of the golden ultrafine particle distribution poly 
vinyl alcohol thin film (PVA thin film) similarly produced in the example 6 is shown 
IDimmKM the UV-VIS absorption spectrum of a compound ultra-fine particle which consists of 
gold produced m the example 13 and silver is shown (**KAuCI4 (2mM) — ) Ultrafine particle (four 

tE^t^J^^.""** ° f g ° ,d Pr ° dUCed USing U,trafine Partiofe^ 5 months 
after; **KAuCI4 (ImM) which consists of gold produced using AgN03 (2mM) and S465 (50mM) 

(TmM Tn^fi^ ^rf™ C ° nsiStS ° f *° ld P roduced ^ AgN03 

(2mM) and S465 (75mM), and silver (2.5 months after). 

[Drawing 7 ] The TEM image of the protein-gold colloid produced in the example 15 is shown. 
[Translation done.] 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent 
Law 

[Section partition] The 4th partition of the 3rd section 
[Publication date] November 8, Heisei 14 (2002. 11.8) 

n [Publication No.] JP,1 1-241 107.A 

[Date of Publication] September 7, Heisei 1 1 (1 999. 9.7) 
[Annual volume number] Open patent official report 11-2412 
[Application number] Japanese Patent Application No. 10-319904 
[The 7th edition of International Patent Classification] 

B22F 9/00 
9/24 

[FI] 

B22F 9/00 B 
9/24 Z 

[Procedure revision] 

[Filing Date] August 8, Heisei 14 (2002. 8.8) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
) [Item(s) to be Amended] Claim 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1] The process of the ultra-fine particle characterized by making at least one kind or two 
kinds or more of transition-metals ion, and the nonionic surfactant which has ethylene and/or an 
acetylenic group react in a solution. 

[Claim 2] The process of the ultra-fine particle according to claim 1 to which a reaction is 
performed on this matrix front face in a matrix. 

[Claim 3] The process of the ultra-fine particle according to claim 2 which is the giant-molecule 
matrix produced considering what was chosen from the group which a matrix becomes from 
polyethylene, polypropylene, polystyrene, a polycarbonate, polyester, a polyamide, polyimide poly 
vinyl alcohol, polyvmyl chloride, a fluororesin. a cellulose system giant molecule, a polyvinylidene 
chloride, aromatic polyamide. aromatic polyimide, ion-exchange resin, the alginate of naturally- 
ocurring polymers, hyaluronate. an agar, and gelatin as a raw material. 

[Claim 4] The process of the ultra-fine particle according to claim 2 which is the inorganic matrix 
produced considering what was chosen from the group which a matrix becomes from a silica 
(quartz), new glass, glass, a porous glass bead, the ceramics, a zeolite, a semi-conductor 
earthenware, and clay as a raw material. 
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[Claim 5] The process of the ultra-fine particle of claim 2-4 whose matrix is a thin film, gel, the 
gel film, hydro gel, or the hydro gel film given in any 1 term. 

[Claim 6] Transition-metals ion A scandium group element (Sc, Y, La Ac), A titanium group 
element (Ti, Zr, Hf), a vanadium group element (V, Nb, Ta), A chromium group element (Cr, Mo, 
W), a manganese group element (Mn, Tc, Re), The process of the ultra-fine particle of claim 1-5 
chosen from the group which consists of iron family elements (Fe, Ru, Os), a cobalt group 
element (Co, Rh, Ir), a nickel group element (nickel, Pd, Pt), and copper family elements (Cu, Ag, 
Au) given in any 1 term. 

[Claim 7] The process of the ultra-fine particle of claim 1-6 whose nonionic surfactant is an 
acetylene glycol system nonionic surfactant given in any 1 term. 

[Claim 8] The ultra-fine particle obtained by making at least one kind or two kinds or more of 
transition-metals ion, and the nonionic surfactant which has ethylene and/or an acetylenic group 
react in a solution. 

[Claim 9] The ultra-fine particle according to claim 8 obtained by reacting on this matrix front 
face in a matrix. 

[Claim 10] The ultra-fine particle according to claim 9 which is the giant-molecule matrix 
produced considering what was chosen from the group which a matrix becomes from 
polyethylene, polypropylene, polystyrene, a polycarbonate, polyester, a polyamide, polyimide, poly 
vinyl alcohol, polyvinyl chloride, a fluororesin, a cellulose system giant molecule, a polyvinylidene 
chloride, aromatic polyamide, aromatic polyimide, ion-exchange resin, the alginate of naturally- 
ocurring polymers, hyaluronate, an agar, and gelatin as a raw material. 

[Claim 1 1] The ultra-fine particle according to claim 9 which is the inorganic matrix produced 
considering what was chosen from the group which a matrix becomes from a silica (quartz), new 
glass, glass, a porous glass bead, the ceramics, a zeolite, a semi-conductor, earthenware, and 
clay as a raw material. 

[Claim 12] The ultra-fine particle of claim 9-11 whose matrix is a thin film, gel, the gel film, hydro 
gel, or the hydro gel film given in any 1 term. 

[Claim 13] Transition-metals ion A scandium group element (Sc, Y, La Ac), A titanium group 
element (Ti, Zr, Hf), a vanadium group element (V, Nb, Ta). A chromium group element (Cr, Mo, 
W), a manganese group element (Mn, Tc, Re), The ultra-fine particle of claim 8-12 chosen from 
the group which consists of iron family elements (Fe, Ru, Os), a cobalt group element (Co, Rh, Ir), 
a nickel group element (nickel, Pd, Pt), and copper family elements (Cu, Ag, Au) given in any 1 
term. 

[Claim 14] The ultra-fine particle of claim 8-13 whose nonionic surfactant is an acetylene glycol 
system nonionic surfactant given in any 1 term. 

[Claim 15] The ultra-fine particle of claim 9-14 whose ultra-fine particle obtained is what is 
being distributed on the inside of a matrix, and/or this matrix front fac^giyeji_in any 1 term. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_eije?u=http%3A%2F%2Fwww4.ipdl.... 2006/05/16 



(19)0*@^ff/f (JP) (12) & !f5 1^: ^ $g (A) (ll)tttWHK&H#^ 

#^11-241107 



<43)^HB ¥^11^(1999)9^7 3 



(51)IntCl. e 
B 2 2 F 9/00 
9/24 




F I 

B 2 2 F 9/00 R 
9/24 Z 

SSEffifcfc *IS^ »jR3H®gcl4 FD (£12H) 




ftH¥10-319904 


(71)W®A 597157510 






&m mm? 




¥j5fcl0*F (1998) 10H 23 B 








azmmm &m mm? 


(31)«$fc*fcKS## 


4^^9-308089 


atavm&i itm*m 6 t b io# 4 ^ 


(32)«5fcB 


¥9 (1997) 10^23 B 




(33)«5fctfclS5Ba 


B* (JP) 





(54) [S69*Z>£*W ^MiSabK-?RtfiE-cr>fife 



(57) [£*>] 



1 

i»#si] mm xvGmt&m f-e, 

< 1 t> i mm. xtt 2 a«w±coii^si' 

y * xmmx-fit>tiz zt\cx d #<b*i5fg ** i eft 

[if** 3] ^mj y9x##9 ifi/y. jKy^ntr 
u>\ #y*?-u>\ >j?y #— K #y^;*x 
;k /K y t s k, #y-r?; k, #y f--/ur;v3- 

/K #y V-frifuyJ K, 7yS«i> t/m- 
MtfV4Hh\ >f*V^ft»ffi (Kafionfcif) , 

[»*jfi4] -v hy u , 

[1***5] a^^ji^d-v^x^v^^Aj^csitsc, 

Y, La Ac), ^^^7C*(Ti, Zr, Hf ) , M.M 
TtSKV, Nb.Ta), ^nA®57U*(Cr, Mo, W) , ^y^fy 
^7C*(Mn, Tc, Re), ft@57C^(Fe, Ru, Os) , =/</^ 
$=7nlH(Co, Rh, Ir), =■ yfrA>1&7£& (Ni, Pd, Pt), X. 
t«RBOT*(Cu, Ag, Au)*»P>*5*J: 9atf*lfc»*« 

[ff**6] j¥4*y&Rm%mWT^?-uyy<j 3 

[lf**7] Ttfl'V^'Da-^i^tyttlflffi 
tt#J# o, a' -[2.4. 7.9-T" h7^W-!>yfty- 
4.7-r-f— /w] fcf^[co-W Kn3-->-/t?y i^f-u- 

[ft** 8] MMK (jSatt^fc-iU^ft^*) 

*4 <tti as, xn 2 mmsi±.om&&m-< 

>tt#B&tt#J 1 &R£ S * 5 w t K <fc 9 # ft 6 
[It** 9] KJfctfW h y -y?**Rtf/XI4i2i-7 h y 

•y if 7-amx-fit>tiz> z 1 1 y # btistt** 8 e® 

[ff**l 0] vhl) yy-*^#y j^u^, 
t°u>, *!)^fi/y, J^y*— K #!)«r 
/K y T 5 K, ^y-<5 K, t'=-^7/^- 



(2) ¥fffl¥-l 1-241107 

2 

R^y-r? K, >f*V2SEljl«Bg (Nafionfri*) . Xf&& 
^©7/l'^y8S, t7*cy|S, 

191**1 1] ▼ by (535) . =»- 

^ t-$> •sit** 9 Eic^&Jse^cia^o 

[H*3S1 2] S^Ji'i'^-v^y.73Vv ; '7AK7E;*(s 
c, Y, La Ac), ^^>^7E*(Ti, Zr, Hf ) , A 
^7C*(V, Nb.Ta), ^oAJS7C*(Cr, Mo, W), -^^Ty 
VK7C*(Mn, Tc, Re), ^7C*(Fe, Ru.Os), 

h^7c;*(Co, Rh. Ir), = y K^WiM (Ni, Pd, Pt), 
S.TJ«^R5c*(Cu,Ag, Au)*»e>*5»i >>atf^fci»* 

[»*jgi 3] ns^^-vttffffijgttsiasT-fe^vv^y 

Stt^J^S a , a ' -[2. 4. 7. 9-T h7^ ^/W5->7 ^X-fe V 

-4. 7-x w — yi'] [ t» K o df- v'-jH y ^ ^ ~>^i 

[0 0 0 1] 

30 tcM-TSo 
[0 0 0 2] 

S*S:*1-rt*»e>. ff*»roioiLT*#(caSJ? 
40 tt51t*^« •WW, 

[0 0 0 3] ^JS^fe^^, *^FX|R, <fc^lSI, SI 
50 «C9«M*lii:A/if*HI», *»o, 



3 

io o o 4 j aiw^igatf, hz>\>H*m&&m& 
itmmwn^ ( 2 mmu±<z>m®&m& : f- j <?m&&mm 

tt*^«»ft:Wi««St^-) (#9!i8B#-m, Zfit>% 
-16 lt r^jsa^^j t^-fS) LTIi, 
(1) Hf«fc0>&JL **Hl&*»ft«S:fta«Uc»B6 
i-5*ife, (2) &jg^*v£&JRRjm^t7G&, *fc 

[0005] % 

**JWB*4»i:1-S. (2)tt, AUfflmtt^-XtflS-g- 

an^ kj ^#t>ix5^, Tk^T-, &Jg = 

*t*M-*fc«>fcM\ M«HRtt?«>*tt**ftKU tf> 

See, ft^^w^S^^p^tLT^Sfc*, &JR 
IO 0 0 6] 
[0 0 0 7] 

[■rh&<!WM-3 &»©#»] ±mmm 

M t CD^S-Sr, -7 h y y ^ * t -cfr r. t ic i v , 

temmsm^*-* v y y^^-e^-ic $7ti±{ii»]£ 

^ y yyy.^ xte-^y yy^wSffiT-, 

[0008] -r#fc>u (i) *#be (ski* 
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srt^^mti-s^jRSias^wssfe, (2) 

■7 h y y y x«pftv/xttK^ h y -7 * *3Effi-cm>*t 

5rt»c«t9»p,n5 (i) (D&mmm+omm. 

(3) v h y yfx&tf ilxfvy, j|?S^Dfuy, 

7$k, #y^ 5 k, *y \f~—^r^—f^ *y t* 
^D 7 -f k, 7-ymmm. -t^a-xmnft?, x 
io ynbf=!)7v, ^sse^yr? k, ^«R#y>r t 

K, -ftfVgjftWHl (Nafion), ^ift^H^T/^V 

y^^T-foS (2) ©&JRjg«J&-T-©»8u (4) -^h 
-7^^7^f-X, -try 5 h, ^ 

tvxim^ixtcmm^hD ?7x-?$>z (2) <o&m 
m.w%L*<Dmm. (5) g^jR-f^-^s^^v^^A 

20 ^7C*(Sc, Y, La Ac), ^MjiM (Ti, Zr, Hf), ^ 
■^-v ? e'A^7C^(V, Nb.Tah ^PAK5c*(Cr, Mo, 
W), •=!'>'^fVK5c*(Mn. Tc, Re), 0$l5ciSf (Fe, Ru, 0 
s), 3/</Uh^7C^(Co, Rh, Ir), -y^/^7C*(Ni, 
Pd, Pth RXmmjc% (Cu.Ag, Au)d^*SS¥«t •»» 

tfixfc (i) ©&miB»K^-©Kife, (6) ^-r^-^tt 
#ffiffitt^T-fe^i^^y*y ^-/^#^^-vtt#ffis 

tt^jT*fo5 (1) ©&*ffl«|fciF-0>Kifc, (7) T-fe^ 
i/y/U =-yi-S^ty(4#IffittlI)): a , « ' -[2. 
4. 7. 9-x h 7 ^ >-4. — ;U] t*X . 

30 [co-^-Y Kn*v'-3Ky ^-^f->3i^U'V]T*fo-5 (6) © 
AJRjBfSe^omfe. (8) (*«E»4**JJ:t«r« 

ft^) f-e, **<itiaa, x(4 2asw±©3 

*L5 (8) W^JR^SE^, (10) ^hyy^^^jKy 

xfi^y, TKyyceuv, /-jfy^^-u-^, /Ky*-*; 
K ^liixr/K Ji?yT5 k, jKy^r? b\ /Jfy 
40 f-— yUT/l'=i— /u, 4?y fx^n^ K. 7y|| 

jKyr? k. %mm#>)ji k, -f*y^ad«jigcMafio 

n). SiI^f©7/l'^yKI, fcTVUnV&jt^ * 
LTf^Sdn^X^^ f*y y^^T'feS (9) cO^JS 

aafcte^, (id h y y^^^->yi7 (^) , 

-fe'^-y^ h, *^Eft, 1MB. XU ; tt±^^^5S¥i; 
9 Stfixfc L-Tf^SI$^fcS.^-7 h y yy 

so xr-fos o) ro^fiifitsia^. (12) m^tem^*^ 



5 

A^^v^A&tc^CSc, Y, La Ac), 7^* ^Tciff (T 
i.Zr, Hf), ^ty^SSKv, Nb,Ta), ?nA®OT 
»(Cr, Mo, W), ^>^y^7c*(Mn, Tc, Re), mfcjt 
*(Fe, Ru.Os), M^TC^KCo, Rh, Ir), -y>r 

tmjtmm, pa, pt>, »tMB»i?ESf(cu,Ag. aio^p, 
45»i9atfiifc (s) o^nieaite^. 03) 

#®SttSiiT-fc5 (8) ©^Sg^S^, (14) r-fer^ 

4. 7. 9-t- 7VI-5- •> yft >-4. -/U] t'* 1 

l<*-^4 Ya^is-Tgy Jrifts^u^X'hZ) (13) © 

[00 0 9] 

[ooio] ^^i^vs^>r-fe^uvssr^tp^^-v 
tt#ffie^J©aSfi, S^Ji-f^roggicit-oo 

m-©#«g«m^;a« m-<om»Am-{ 

^^©j^^'boX-fe^W^y n— /U&#s(*y 

©*#2 (&«^Vi#Batt#J©2j£#) 

[0 0 12] ±E2j*£jJ»e>&jRffl»»*as-ct5J:i,* 
?Ci:fi, ffl*©-?- hy x^hZW-Z^omMX- 
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y^^Srf^O, fiLBI-Z, r©#£, ^fvhy^ 

2) *6a»Cl&ffeR**lfcK^v hV ytx* 

^©«/.S£»P1-3©ii, jfMfig, gg, v h y y * 
*©«©*§£, 5. r©«3-(±, iU^-r 

mx\ ma, *»±4#ioioftfc5 0 «± 

[0 0 13] 1-T'{C^Stlfc->y*, #7*tjE©fc|* 

*Btffc94 9» i5fc#, S&Blfti?l£i!>, Kaffir < 
Siittftv^ La>U H#©*K, 

&JUMSffi^-©$HMttBfi, «*©*#$ i^f;^ 

&mm.=f-m&fotomm\z.mE.-rz>fct>x\ &%Mmt? 

■c. «aw*»^gi«fic*iv^. &mmmtf-t±. mm 
icx<9 4 ir^fcm- m*x-<o&mmwfc?<Dftif;t±m 

[0 0 14] **HCIt^ii5iMf>fty|4, ^ 

JO TcmCSc,^, La Ac), =^^ym7i.m(ri, Zr, Hf), ^t- 
v f »^5£*(V, Nb,Ta), ^nAfilTC^KCr, Mo, W), 
■^V^f>-Sx;»(Mn, Tc, Re), ft&Tc* (Fe, Ru.Os), 
= ^h«7C*(Co, Rh, Ir), -y<r*m7c3t<m, Pd, 

pt), R-^mmyim (cu,A g , Au)^^m^^^ti 

[0 0 15] ^^WVS^/XttT-fe^W^SSr'^tf 
t 2fi©^->ic^^^4r#*t > oT-fe?-u>^y 

l- ; ffflT-fc5 0 a , a' -[2. 4. 7. 9-x h 7 t< f- 

^-5- ^ Vxir >-4. 7-x ^ — /u] t'x [ to - W K d ^ >- 
tf'Jtti/^uy]^ *mm\z.b->X¥f\c&mx-h 
5o 

[0016] h y * * £ LT 
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[0 0 17] K^f-e h y yy^i LTI4. #7 
ttttRMOiHRh 1> vVK ifflU *£8i 

it. *, *v «*^as*if?>^5. ■£©»** 
14. #y:E^u->\ iKP7 , nei/y 1 tfy-xf-uv, # 
y h, jKy^^x/K #y k. ^y-r ^ 

K, #y t-=-/uT/'U3-/K #y f^P?^ k, 

^•**Ki«y7s k, ^*^^y^5 k, y-^y^m, 

ttflg (Nafionftif) , t7 

[0 0 18] y^^iLtv-U* . 

-^—HyT.^ i/7X, /K— 7*#7.xt*— X. -try 5 

s/^^, v*?y k *mit, nm. «s±4if**)*. 

h y y * ©»fr t ^ h y y 9 * &fmt 
[0 0 1 9] rroJ;5l-©iiLfc^*«t^JRiS^*i^ 20 

«st^o»*{kH:, &jSi©«&^©MWHgft$m©« 

■c, m^«s?§. tt^, *»*i(Hiic*irt5tf3S»!>-c4 
<. ytmm, mm. mm. mm. -k&^t^&m^m- 

gttiis < ft y . i y atft&sti ft < ft y . m 30 
•a-^tc i y mmc 2 «sEt±©*j&R£K:*-£-r 3 r t 
#*mtkoitzkfrb* mL^f&mt lt, ^<©w 

[00 2 0] Srrt»K>ifc Ufc«35if7 ^ 

f4. **W , y?-©^'<>r*£LTia¥#»K&B£«tf 

[0021] 2mm&±<o&mmmL*&&&mmiL* 

«Mx©#&tc/h£fts;«. 40 

*m#tLxwmztix^z 0 
[0022] m^mt^^y^mm. ®mftm*. mm 

14. zii?ti®M&&.tm&tj;<»x\ msH-y-h. -> 
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lB#fc<. J?IKft£<DE«m^fcBfflt:*#5. ifc. ft 
t®ft^^V(Di@^«C^I4, '>*T«, ®Mftft*% 
m-fh<DX\ «^»rt^E1-5rtft<^|C^ 

<*«Ux-^Krt«!feC»lRSA)© ; fB6*s«l#$n5. *fc. 
[0 0 2 3] ttfitfOftff©irfe*mtt. E*m»tf*» 

i^tsax. **ft»«*«j!.a*n5. i-ft*>*>. «•"$> 

^jffl«tt^»** Atitc< V ^-tt^^JdWa t ft 

5. 

[0024] St. ®&mcf-9 y<orm, mmitm 
f4. *.afit#^t>^ra-c*>5. ft*fci4^k^^^roi 

[0025] g^<o#p?-ei4. ^eiwa^asfitisgfc^R 

*>5o a»< lt. 9ftgij^feti$:sfSc^-*-t 
L-cro^ffl»4^^©ffiw^jgj@^a^tt>Sfflm* 

[00 2 6] 7^^7>7t#cD^T-|4. lan-f-Kttl 

5o &<o%m7 : 7x*:y&&&irzz.<r>mffimfty-?y 

&JMB«»^ t 9 ▼ idfcSWS©** ft 7° n - 

^i:ft5„ 

[00 2 7] ^»ft^©»SBP-C»±, ft 

m-77X=zy£*km*R^x. ttmtimm&. dna-dna 
i4, ^©^ffi7 , 7x^>mfti-s^^Tv^ <> m?£©t 

f5U ft-^8ftif©ft!l©^JS««Si|Si^St>*ffi7 p 7 

[0 0 2 8] fti£, ^©^ffit?-^--;U (-SH) t© 
#«fcffi^fttt#W*4r8flfT^5. -j-ft*3*>, 
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• ^^-e^<^^^t'<D^jifi»^t, -net, 
[0029] ^M^e^^rtgisic^ticLfca;^^ 

[0030] MiSlt^^^yyi.;/ Kfei^^ 

[0031] -mit?-* yzttmti-z^mftm'tfkm? 

[0 0 3 2] «HL**5H-ir#LT*#fSWBH*^S! 30 
[0 0 3 3] 

[0 034] [JBfcfti l ] ili£*?g|& h;wxy» (o. 

1-20 mmol/kg, 2ral) t7tf ^J) 
H4#ffi&te#|-C-£>5 a , a ' -[2. 4. 7. 9-x h 7 * ?vP- 
5-1? yft y-4. 7-r ^ -/l-] If 7 [ Kn3r->-#? 40 

"f'S) , AirProduct & Chemicals|±S) <D Yfr^l/feW. 
(0.02-1.5mol/kg, 2ml) U ^fi 

f ; MLt lBi, fi3*|±j$»fe£SU -touv 

-v i skir*^* Y*kw&M3wmam (tem 

[0 0 3 5] KWJ2] SWIlOSan-f K©h/U 
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4h/uxytm ft«Sr»5iI1-i:. 

[0 0 3 6] [mmm 3 ] # y t*=-/U7;U 3 (p V 
A)*»« (0.3-3 w/w%, 4ml) , (0. 2-20 

mmol/kg, 2ml) tS465*^(0. 01-2 mol/kg, 2ml) £ 

10 mi!&t:ftML1t 0 ^©UV-VISKlR^^^ hA-tJWrS 

[0 0 3 7] [^Jfe^Sj 4 ] 3 ©PVA*»*0>ft;b 

!?(Cfc Kn^-^r->7°n t°— /Hr/un-x (HPC) 
* (2-10 w/w%, 4ml) £ffl^Tt>, ^**£BHftHPC 

[0 0 3 8] [^ffi^ij 5 ] 5 g (DPVA§rl00X:T'>? * J-fV 

k (dmso) t*«s-e-^(a*jt 

#4*1)50 mlfC&fl?Lfc&, Sfi*-CS«fftftLfc. 
r©S*fc50 nlittfc&|K*$ffi£l.5 M S4657k»ttSr 
20 & 1.1 aaPLfc. 10t, «Ofefi!7^yU7Kfe 

££T»f, PVAO^/wfb^-J-i-ftfc. £ti*fcPVAy/Pfip< 

[0 0 3 9] RJ^j 6 ] +*m*K^*/iPVAj»«, 
*©»Wfc£fl:&lfcacj8stt(0. 1-1 mmol/kg, 10 ml) tS4 
65t(c^M (0. 1-50 mmol/kg, 10ml) £gEg LTKSii^ 
^S(w»aL.fc 0 ib«, PV 
AfglJi^^-fyi/yKfeS-iL, g»UV-VI S 
30 K«fc*-<* h/MiKfT'^ria^ K*|jt**Lfc. 2 

*H6WE L fc. PVAS^ro 7 v v y K&tti*m i 1 1 irS 

"fSr t^ffi*5t(,->5#ja^^--f-5 o 0 2, 3, sot 
414, &««lft^tkPVA*K»raBOTEll«S:*1-. ffif* 

r, ^*§jtLTv^5t^5t)&5) <omzm^%&&& 

fe^^tiCPVASKT-fo^,, LfciSoT, roEKasRJi 
-E:©iSSl43 nmd»?>20 nmT*^L-C^5„ ^ivf,3a 

M<r>m*ftmtz> k # (OW^Sftott^RMcffiK (o. 2 

mmol/kg) iS465*^?g (6 mmol/kg) T'fo 9 , jiilBtfflfi 
SMa^o»^»^«t>5- t*^+. @3i4(4, PVA 
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[oo4o] 7 ] mmm 6 opvajwi©^*? 9 
p c *RS:^«-r 5 r t #ta*fc. 

[0 0 4 1] [HJS0iJ 8 ] Hiiesj 6 ©PVAiiK©ftfc o 

[0 0 4 2] [3?J60iJ 9 ] 3 t 6 T*^ L fc^ffiT' 10 

ff»Ufc&iS«e-f-»»PVAS»R, HJS0j4i 7T-^b 

Lrc&tmm*&mH p c soi^ 5 

t 8 T'* Lfc*ffiT?f^» Lfc&&|&&^#& P VAM 
Kn y/ujRC u— !P-3t*rB84t Lfc t # , PVA4 fcteHPC 

[0043] immmioi mmt^m<o^\zmmm 9 
T«tfc^*«»^s»^^ k-tx*- vmx& 

ric53£^f7XSrff»Lfc. 20 

[0 0 44] [SHfeMll] lMf (•= ) E->v'7V> 1 

OM^gTK, 2.2JM*/-/K 1M S465ir0.74mMT>"^ 
T*«:S£-U 35*C©(ai»©f»t#lt, 8l$K|gL 10 
mMig-ffc&lfeSrgyjp U 48R$fW>&»ttTi&g£35'C;&»fe80 

t*T-#i&Lfc„ ^yvy Kfeoy/^sffi^fc,, riv 

P> 1050t 4 T'S^f20°C WfiJ-a-T'#ffi. U . 1050°C 

[0045] [*^ji2] mmm 6 -c^ l/cpvask© 30 

A*Jl©J§-g-£|l^ #7*teJM>"U;/ Kfe£MU 

[0046] immmi3~} 2wnmt&M^ zmumMts 

OmM S465£)g£U 6 OtOfijUf flC&MLfc,, 11$ 
fc„ 06^,5; ffi^-g-nn^ KWUV-VISKlR.*^? 

[oo47] [iafi«i43 mmm 1 -ess ufc«8«K 

[004 8] [H;5£0ijl5] ggffifl 9 X-mm Lfc^S»*t 
^©$;fe (O.lmg) i^>illS7^;y (BSA) lmg£ 
/Df'f VA*ig?& (0.1%, 20 ml) I^JPLfc. 
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[004 9] [HJS0J16] 1 m C&ftVffiM L 

tz&mWL%L?<o (100 ml) $>\zmk?-?> 

(100 mg) £j?sJPU ±<»&l,fc. WtiOl- 

v£p®Lfc 0 AjaKfcK^-fififlMkf-^^aoo mg) £ 
If-TJ-KAtU -mtl%m#?-<D?^? (I00ml)«p{c 

nvb^77^-t«Lfct-5, *m*sm#iiim 

[00 5 0] [HJS«17] HJfifiSJ 9 T'USi Lfc&«»l& 
^•©$* (O. lmg) *2.Sml©*»»t*&-|CiMRbfc 0 

::icf!) ^^^(0. iM, 0. lmi) gsjnu 7-7^ 

fc2il£8iJ£ Lfc. 1000cm"' ft-filC f !) v>>© N ir&i: 
[00 5 1] 

jgfife-t-s^fr. i-*fc*>s mm(?m, ^uts 

y^^)^aa (ioicjs^P) loot:) , SrS^-a-T. n&jfc 
&cxm*.&zt#m*z>. *t> 2i«£i±ioiM 

^i-sri:ta*5 (^-a-^afi^e^F-) . $e>i^, 1 

[0 0 5 2] 

[HiB©fB**ttM] 

[13 1 ] IWJ 1 f«Lfci3P'i' K©SiBS!«^-S 
ftiltt (TEM&) *7jk-r a 

[02] nffi0ii 6 vim \^fc&imm.i-ftWLX y f-- 
;u7^3-/hik (pva^^) <Dmmm<Dim&%7]i-f 0 

[H3] HC<H16«6-CffSlLfc^fflf»Br^ft3Ky 
t*=.-/P7^=>-yU»^ (PVAftR) ©»fffiia©TEM^^ 

[HI4] Bt<||lfi«6-eff«Lfc4«ttai^-5MR*!> 
lf=-/UT/u=i-^)K (PVA*^) ©tgfffill©TEM^5r 

in 5 ] m t < nffit&j 6 x-f^K ufc&fflDfcK^-iMRjK y 

\f=--JVT^^-jmm (PVA»K) ©Wffill©TEM^^ 

[06] mmm mx-km Ltc&tm^tez &&&mm 
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13 14 
tttt*©UV-VIS»te.*x* ^«r*+ (®KAuCl, (2m * «)®KAuCL (2*111), AgNft (2mU) Jo i 15S465 (75mM) fcflfn 

ML AgNOs (2mM)JoiUt S 465(50mM)€rfflV^T^iSLfc^t TfWLfcAi:«fca»6/j:5«»tt? (2 5*J1») 
*t*>e>*Sffl«fi[^ (2.54r^*)®KAuCl, (MOjoJtf [17] MMJlS-efWUfcyn^-f KOT 

S465(3tol0Srfflv%T^«LfcA*>5)*3a*»^(4B * EM&£^f- 
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I&ttffgiJ] IMfSSSi 7&©2©&£lcj;5*iiE©liia 

[SSffB] ¥$1 4^1 l£ 8 0 (2 0 0 2. 1 1. 8) 

#M¥ 11-241107 
M0]¥fi|ll¥9fl7 0 (1 9 9 9. 9. 7) 
[¥iHHfc] <kM#W<k$8 11-2412 

itamm^r] mmw- 10-319904 

B22F 9/00 
9/24 

[F.I] 

B22F 9/00 . B 

. 9/24 Z 

[ftttSH] ¥f£l 4f 8fl 8 9 (2 0 0 2. 8. 8) 
I^ffiiE 1 ] 
.[ttjE#*«Bl«] 9§*B» 
[?fiiE##tgfB£] #fF«*0^ffl 

MtfrfM*©©!!] 

1 1 ^+-c\ <hi mmxtt 2 as 

2 ] Rj&as-T h y y ? X «f»XW/Xtttt^ h 
V v V x*e-C*T*atl*!ll** 1 EfcO&JWfflBlfc**) 

[»*«3] t hy s/^x^y^i^ #y 
tw, tfyx^u-v, #y#-5j?*-K ^y^*^ 

# y jfifl: tf = y ^ft&tf y t $ h\ 
t7/my|ii, fttf-tr7^vtf>e>/j:-58¥ 

■fti* 5 1 9£*t©&jRjBiKtt?-©iii&. 
imxme] w»&m4 & v Ampins 

c, Y. La Ac), f"^>^7C*(Ti ( Zr, Hf ) , /<t'^7A 
^5c*(V, Nb.TaK * vJ*m7i.m(Cr, Mo, W), 



>^7E*(Mn, Tc, Re), g^Sl7C^(Fe, Ru, Osh =»'VU 
M£tc*(Co, Rh, Irh = 5"771-®ot* (Ni, Pd, Pt) , 

ft tMfUfScJK (Cu, Ag, Au) *» e> 4 5 » ± 9 Sff tvfc t © 

■e**fii*« i~5 ©wr i i%m®.<D&mmkfiL? 
©K& 

iw*«7] #-r^->tt^ffiffitt^T-fe^u>j/y 

*Vtt#ffi»tt8|-e*>S8fl#1l 1 ~ 6 ©V> 

[ts*«8] ^«<ifciaaxtt2a* 

[fl*Jlio] -^h y s^xas^y^uv, *yx 
pfi/v, TKyx^^v, jKy*-*'^— k #y^x 

7VK ^yz$ h\ K» #y tf=— ^7/1/3- 

# y Jgft f = uf^ y r 5 h\ 
ynt-^ n*« 9 i5e©^MS'Ae^„ 

9 Stftifcfc ©£!!**£ L-T^S$^fc«l«^ h y 

x T*fo 9 ie«©^jgj@^«i^ 0 

W Kn^l/Xli^^f Kny ( rt/gtT*>58**3fi9~l 1 

©^•f Ha* 1 3jiE«©^sa»«i[^ 0 

(Sc, Y, La Ac), ^^VSe7C^(Ti, Zr, Hf), ^-f i?^ 



i»&7cSf(V, Nb.Ta), ^ni,®57C»(Cr ( Mo, Wh 
>W:7€^(Mn, Tc, Reh ^5c*(Fe, Ru, Osh = 
h®OT*(Co,Rh, Irh =5"5r/H^7cH(Ni, Pd, Pth 
RX/mmytm (Cu,Ag, Au)a»e>fc5i|j; ►JSffixfcfS:* 
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y 3-/^^^-vtt#ffiSttfflT-fc5il*«8~l 3 



-*t 2- 



